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> Telephone system and infeimataon pfocesslRg mslfaod with a telephone directory and a date 
couaiwnlcatlofi function. 
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► An vnproved telephone system (1) is control- 
led by an Information processor (20) adapted to 
recetve and transmit agnate imflcattng various 
operating states of an associated tetep h onp unit 
(10). Hook infOnt^aufiri is franornttted such that 
a distinction can be made between on-hock and 
off-hook states of the handset (15) of the tele- 
phone. enaWlng | automatic tooling of calls and 
automatic reajsteffeig of telephone numbers in 
a directory. Data indicating the occurrence of 
data oonvnunJcation on the data network (4) is 
transmitted, enabling vofce oommunicatSon on 
the network (4K which wou ld inter fere with the 
data comrrairrication* to be inhibited. Data indi- 
cative of the charging state of a battery (132) 
asBocsrfBd with the system, andtar the presence 
of unread electronic maj. is transmuted enatt- 
ing these factors to be checked without the 
need for powering-up of the Wbrmafion pro- 
cessor (20) or mnnning of special sothvam. The 
latter date may be used to activate LEDe (51-53). 
The Infotmation processor (20) may tncJude a 
combined display/touch screen data entry de- 
vice (111). 
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BACKGROUND OF THE INVENTION 

This invention relates to a telephone system and 
a tetecommunitation system for controlling and real- 
izing a rww function of the telepnono system. More 
particuiaily, it relates to a telephone system and to an 
informatten processing system (telecommunication 
system) having a telephone directory formulating 
function and a data communication function- 
There has recently developed an information 
processor, such as a terrrdna) for cornmuriicatian of 
person*! information controfling a telephone set. a so- 
called electronic memorandum or a small-sized com- 
puter. 

It b possible with such processor to manage ad- 
dresses or telephone numbers or to perform data 
communication over a telephone network, such as 
so-called electronic mail. However, since the tale- 
phone set and the processor are not interconnected 
so as to provide bi-directional cornmuniration. a num- 
ber of inconveniences have been raised. 

For example, in the telephone number manage- 
ment function in such processor, a telephone number 
is stored or registered as a telephone directory and, 
when me user makes a telephone call, the processor 
opens a page In which the telephone? number of the 
called party & entered and reference is had te tho tel- 
ephone number shown therein to Initiate a doling op- 
eration. 

There is also known en information processor in 
which, when the user designates one of registered tel- 
ephone numbers, such telephone number is transfer- 
red to the telephone set to initiate the dtaBing opera- 
tion. 

With the above^escrfted conventional Mbrma- 
tion processor, if the user makes a telephone cafi to 
a party whose telephone number is not recorded in 
the telephone directory and subsequently intends to 
have the telephone number of the catted party regis- 
tered in the telephone directory, ft fe necessary to re- 
enter the telephone number in the information proc- 
essor, which means a redundant operation. 

In addition, the conventional information proces- 
sor teds the f unction of maintaining a log (record) of, 
for example, telephone numbers of the parties to 
whom the user made caBs in the past, or the tele- 
phone call time. 

On the other hand, in the Un T brmation processor 
designed for data communication, the conventional 
practice hee been to connect a modem in the tele- 
phone network to which is connected the telephone 
set. and to make the data comtmmlcation over the 



Meanwhile, if the user iriadvertently makes a W- 
eptorocaJKwimtheteleprtore 
the time data communication is rjerformed, the tele- 
pl*mecanreprasertf3arx>te 
cofTYTuirttcatlon, so that the data ccfrarurtfeabon re- 



sults in a failure. That Is, ft to nut possible wim trie con- 
ventional Information processor that to irtform the 
user intending to make a telephone cafl of the tact that 
data eomiraxnicabon is being made on the same teJe- 

s phone network, such that it occurs frequently that the 
user inadvertently makes a telephone caU despite the 
fact mat data ccfTwnuracation b being made on the 
same telephone network- 
In addition, whether there ia any data received by 

10 the data commuriication, that is whether an electronic 
mail has been received or whether there is any elec- 
tronic mail which is not as yet read, can be ascer- 
tained only by running the etectronic mail software 
and checking the display on the display screen. That 

15 to, it has not been possible with the conventional In- 
formation processor to check for the possible pres- 
ence of the unread electronic mail if the processor 
in the so-called power save mode or the sleep mode 
for reducing power consumption. 

20 On the Other hand, with a battery-driven ^forma- 

tion processor, it is necessary for the user to run a 
software for detecting the charged stete of the bat- 
tery and to check the infonnation concerning the 
charged state displayed on the display screen. Thus 

25 ft is necessary with the conventional information 
processor to turn on the power source and subse- 
quently to run the software despite the fact that 
charging Is made with the power source swrtcti turned 
off. 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the present Invention to provide 
atelephcrosystem contacted an iii^^ proo- 
35 essor capable of receiving and transmuting signals 
Indicating various operating states of the telephone 
unit. 

It is ariottter object of the present invention to pro- 
vote a novel telephone system In wWch rim telephone 

40 system transmits the hook inforn^tkin for making dte- 
tsicbon between the on-hook state and the off-hook 
state of the handset and the dial information indicat- 
ing the telephone numbers, and in which the informa- 
tion processor formulates a telephone directory 

4S based upon the dial information and collects the mes- 
sage start time and the message end time as ob- 
tained by a timepiece. 

It is ariother object of the present invention to pro- 
vide a novel telephone system in which data commu- 

50 ideation may be rjmsocuted as normal even if the user 
inadvertently makes a telephone caH in the course of 
the data comrnu nication and in which the charged 
state or the possible presence of the electronic mails 
may be ascertained ki the power down state of the in- 

55 formation processor. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawings, the telephone syatem 
according to the present invention will be explain** in s 
detail. First of as, a first embodiment of the present 
Invention which performs the telephone number man- 
agement function will be explained with reference to 
Figs.1 to 7, 

Referring first to Fig.1, a telephone unit 10 em- 10 
bodying the present invention includes a handset 15 
and a Key pad 11 tor the user to perform (Sailing, such 
thai, when the user makes adiafllng using the keypad 
11 and a eommufticetion passage is established, it be- 
comes possible for the user to have the cornmurnca- 1$ 
tion with the called party wtth the aid of the handset 
15. At this time, the hook siformation for disc r imi na- 
tion between the on-hook state and the off-hook state 
of the handset 15 and the dicing Information Indicat- 
ing the telephone number may be transmitted to the 20 
information processor 20 via a serial cable 30 inter- 
connecting the key pad and tho information processor 
20. The information processor 20 formulates the tel- 
ephone directory based upon the dialling information 
as received and maintains a log of the message inrar- 25 
m»tir>n by effecting the message start time and the 
message end time based upon the hook information. 

Specifically, the telephone unit 10 inctudaa the 
^bcve-mentiorie^ key pad 11 having e.g. 12 key 
switches, a telephone circuit 1 2 for converting me ma- 30 
trix information from the key pad 11 into the dialling 
Information in order to effect elaBmg and to output the 
dialling i nfm i n atio n or the like, a one-chip 
putor MPU 1 3 for transmitting the dialling i nfor matio n 
or the like from the teteohone circuit 1? to the infer- 3s 
mabon processor 20, and a bus controller 14 for con- 
troffirtg date flow on the eeriel cable 30 (serial bus), 
as shown for example in Fig.2. 

The telephone cfruuft 12 includes a keypad vlter- 
facing circuit (keypad l/F) 12a for converting the ma- 40 
t!ftbirfb!™atk>nfrom Irrtothedkilmgln 
formation, a tax* ^arit^ circuit (took 3rW 

l/F circuit) 12b for detecting the hook state of the 
handset 1 5 for outputthg the hoi* infbnnatton^ and a 
dialler circuit 12c for making dialling based upon the 4s 
dialling mfurmation from the keypad l/F circuit 12a 
and for outputtmg the hook Information and the (flat- 
ling information to the MPU 13, as also shown in Fig.2. 

When the user lifts the handset (off-hook state), 
the hook S/W l/F circuit 12b detects such state and 59 
routes the hook information making distinction be- 
tween the on-hook state and ttia of^took state to the 
dialler circuit 12c 

When next the user actuates the keypad 11. the 
keypad l/F circuit 12a converts the matrix information as 
from the keypad 11 into the dialling information which 
is supplied to the dialler circuit 12c. The diaBer circuit 
transmits dialling signals such as dial pulse signals or 



so-called MF signals to the telephone network based 
upon the dialling information. The diaBer circuit 12c 
also routes the hook information supplied from the 
hook S/W |/F circuit 120 and the dialling information 
supplied from the keypad l/F circuit 12a to the MPU 
1 3 over a.g. two serial transmission lines, not shown. 

The MPU 13 includes a read-only memory (ROM) 
13a for storing control progiaira arxl so forth, a MCU 
13b for executing the control programs stored in the 
ROM 13a, a random access mamory (RAM) 13c tor 
storing data rorexecutlng the control programs, a uni- 
versal port 13d for receiving the hook information and 
the dialling iitforiii aU on from the dialler cfrcuh 12c, a 
setfal-parauel interfacing circuit SPJ 13e for transmit- 
ting the hook Information and the tflalling information, 
and a timer 13f for time setting. 

The MCU 13b executes the control program stor- 
ed In the ROM 13a m order to control various compo- 
nents of the telephone unit Besides, the MCU 13b 
transmits the hook information end the d laying vrfbr~ 
matron supplied via the universal port 13d to the ov 
forration processor 20 via the SPI circuit 130 having 
the function of serial half duplex synchronous com- 
munication. 

Specifically, at a step ST1 of a flow chart of Rg^ 
the MCU 13b detects whether or net- the handset is 
uplifted (off-hook state). If the result is YES, the MCU 
13b transfers to a step ST2 and. if otherwese, the 
MCU 1 3o transfers to a step ST3. That is, if the user 
lifts the handset 15 m order to make a telephone call, 
the corresponding one of the bits attha universal port 
13d goes high, as an examoto, which is detected by 
the MCU 13b. 

At the step 372, the MCU 13b sets a pn>set few 
number of bite at the universal port 13d to pro-set val- 
ues and subsequently writes data indicating the off- 
hook state to a data register of the SPI circuit 13e. The 
Mf>U 13b then reverts to the step ST1. That is. the SPI 
efceuit 13a and the bus controller 14 are intsnxmnact- 
ed by s owftectfoneJ data line end a dock line, not 
shown. By setting the pre-oet values at the pro-set 
smati rmimherof bits oi the universal port 13d, the bus 
controller 14isinthestatecfoirtpijttz^ 
serial bus. so that data representing the off-hook 
stale is enabled to be outputted from the data register 
of the SPI circuit 13e to the UrfcfTr^ionrJTOessor20. 

At the step ST3, the MCU 13b detects whether 
the handset 15 is brought to the on-hook state. If the 
result is YES, the MCU 13b proceeds to a step ST4 
and. If otherwise, the MCU 13b proceeds to a step 
That b. if, after the end of the telephone caU, the 
user sets the handset 15, corresponding ones of the 
bits at the universal port 13d go to the lowievd, which 
is detected by the MCU 13b. 

At the Stop ST4> the MCU 1 3b sets pro-set values 
In a preset small number of bits at the universal port 
13d, as at the step ST2. The MCU 13b then writes 
data indicating the on-hook state in the dale register 
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of the 3PI circua 13c before reverting tntfte step STi. 
As a result data representing the on-hook state, as 
written In the date register of the SPI circuit 13e» ia 
transmitted to the information processor 20. 

At the step STC,th»MCU 13b detecte whether d> 
ailing has been made, tf the result b YES, the MCU 
proceeds to a step STB and, if otherwise; the MCU re- 
vertetothestepSTl.Thatis, If the user mates a 6h 
ailing, using the keypad 11, after having lifted the 
handset the MCU 13b detects the dialling informa- 
tion supplied via the universal port 13d, and transmits 
the dialling information to the information processor 
<>O t as in the case of transmitting the hook information 
as described above. 

The information processor 20 may for example be 
a smaU-elzed computer or an electronic memoran- 
dum and, as shown for example in FigA, comprises 
a ROM 21, having a variety of arjpficabon programs 
stoned therein, and a CPU 22 for executing tne appli- 
cation programs stored in the ROM 21. In addition, 
the information rjrocessor 20 comprises a SPI circuit 
24 for receMng the hook Information and the dialling 
information from the telephone unit 10, real-time 
docks (KTC) for deriving the time, a display, for ex- 
ample, a liquid crystal panel (LCD) 26, for dispteyfng 
the results of execution of the application programs, 
an LCD corrt^ter2TforcofitfoDing the LCD 26, etab- 
let2B for the user to enter letters or the like, and a tab- 
let controller 29 for controlling the tablet 26. 

The ROM 21 has stored therein a variety off ap- 
plication programs, such as kana-kanji conversion 
programs for word processing, dictionary tables 
therefor or handwritten letter recognaion programs. 
Besides, the ROM 21 has stored therein an address 
management program ft* formulating a telephone di- 
rectory based upon the hook iirfmmatton and the 
aftng i itfo i mutto n as received from the tetephono unit 
and maintakiirtg a message fog. 

The CPU 22 executes me application programs 
stored m the ROM 21 end routes the results of exe- 
cution (date) to the LCD controller 27. The LCD 
makasadispWoftr»resaite 
28 is of a trampai^m piezoelectric ryrj© 
ed on the front side of the LCD 26- When the user 
thrusts the tablet 28, using a pen, not shown, for ex- 
ample, the tablet controller 29 detects the coordin- 
ates of the thrust point and routro the repotting coor- 
dinate informaJton to the CPU 22- With the aid of the 
handwrftten letter recognition program, the CPU 22 
recognizes entered commends or entered letters, 
based upon the coordinate info r ma tion^ and causes 
the haiidwrttten letters to be stored in the RAM 23 or 
causes hie entered document or file to be displayed 
on the LCD 26. The CPU 22 ejso fbrrrwlates ttw tele- 
phone directory, based upon the dialling information 
received from the telephone unit 1 0, or maintains the 
message log based on the hock information. 

Specifically, when the SPI circuit 24 recedes the 
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nook information and the dialltog information from the 
telephone untt 10 over the serial bus, it causes an in- 
terrupt to the CPU 22. On reception of the interrupt, 
the CPU 22 executes the Interrupt processing In ac- 
s oordance wtth the flow chart shown for example in 
Fig-5. 

That te. at the step ST1, the CPU 22 determines 
whether or not the hook information is date indicating 
the off-hook information. If the result is YES, the CPU 
to 22 proceeds to the step ST2 and, if otherwise, the 
CPU proceeds to the step ST3. 

At the step ST2, the CPU 22 registers the off- 
hook event that is it causes date indicating the off- 
hook state te be stored In a pro-set address in the 
is RAM 23 before the program comes to an end. 

That is, at the step ST3. the CPU 22 determines 
whether or not the hook information is date indicating 
thec^ookinfbrmattori.tf 

22 proceeds to the step ST4 and, rf otherwise, the 

29 CPU proceeds to the step ST5. 

At the step ST4, the CPU 22 causes the on-book 
event to be registered, before the program comes to 
an end. 

At the step ST5, the CPU 22 determine© whether 
25 or not the dialling information has been received, if 
the result is YES, the CPU causes a dialling number .-- 
event to be reo^sfore* before the program comes to a ? 
dose. 

The CPU 22 then executes the address manage* 

30 rnent program of formulating a telephone directory 
stored in the ROM 21 in order to formulate the tele- 
phone directory based upon each event registered as 
descrfeed above, that is it causes telephone numbers 
to be stored or registered in the RAM 23, In addition, 

35 the CPU 22 collects the message log comprised of 
tBtepr»i)enuinJ>ers* message 
sage end time, and causes them to be stared In tha 
RAM 23. 

Specifically, referring to me flow chart of Bg.6, 
40 the CPU 22 monitors an event at a 3tep ST1. If such 
event is found to have been registered, the CPU pro- 
ceeds to a step ST2. 

At the step ST2, an address card, which is an ar- 
bitrary page of the telephone dfrectory having record- 
45 ed therern the personal information including the 
name, address or the telephone number, is displayed 
on the LCD 26, as shown for example 'm Flg.7. The 
CPU 2 determines, based upon the coordinate infor- 
mation from the tablet controHer 29, whether or not 
so the user is thrusting hisor herpen. rf the result of de- 
cision is YES. the CPU proceeds to a step ST3 and, 
if otherwise, the CPU proceeds to a step ST4. 

Using the coordinate Information from the tablet 
control] er 29, the CPU 22 causes, at the step ST3, a 
95 letter entry cursor to be displayed at the leading end 
of a display region of the LCD 26 at which the user 
puts his or her pen, before the CPU reverts to the step 
ST1 - For example* if the user puts his or her pen in a 
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name region 26a of the display sewn or tne LCD 26 
displaying the nans, the CPU 22 causes the latter en- 
try cursor to be dtsprayed at the leading end of the 
name region 26a, as shown In Fig.7- 

At the step ST4, the CPU decides, baaed upon 
the coordinate information from the taMet controller 
29, whether or not a letter has been entered. If there- 
suit of decision to YES. the CPU 22 transfers to the 
step ST5 and, if otherwise, the CPU transfers to a 
step STb\ 

At a step ST5, the CPU 22 executes the handwrit- 
ten letter recognition program, end recognizes the en- 
tered letter, while displaying the recognized letter at 
the position at which tne tetter entry cursor is dis- 
played. The CPU then reverts to the step ST1. That 
is, the name entered by the user Is displayed. 

Ate atop STB, the CPU 22 determines whether or 
not the event at the step 8T1 is the off-hook event. If 
the result of decision to YES, the CPU proceeds to a 
step ST7 and, if otherwise, the CPU proceeds to a 
stepSTIO. 

At the step ST7, the CPU 22 reeds the current 
time from the RTC 25 as the message start time, and 
causes tne current time thus read to be temporarily 
stored ki the RAM 23. The CPU than proceeds to a 
Step STB, 

At tne Step 3TB, the CPU 22 decides whether or 
not the telephone numbar is indicated hi a telephone 
number reckon 26c of the currently displayed ado>ess 
card, that is whether or not the telephone number has 
already been registered. If the result of decision is 
YES, the CPU reverts to the step ST1 and. if Other- 
wise, the CPU proceeds to a step SIB. 

At the step STS, the CPU 22 displays the latter 
entry cursor at the leading end of tha taleoriorte num- 
ber region 26c. before reverting to the step STt . 

At the stap ST10, tha CPU 22 decides whether or 
not the event at the step ST1 is the on-hook event If 
the result of decision is YES, the CPU proceeds to a 
step STU and, If otherwise, the CPU proceeds to a 
step ST14. 

At the step ST11, the CPU 22 reads the current 
time from the RTC 25 as the message end time and 
causes the thus read current time to be temporarily 
stored in the RAM 23- The CPU then proceeds to a 
step ST12, 

At the step ST12, the CPU 22 decides whether or 
not the telephone number already registered at a stop 
ST15 as later explained is eoual to the telephone 
number displayed in a telephone number region 28c 
at a step ST17 as later explained. If tha result of de- 
cision is YES. the CPU proceeds to a step ST1 3 and, 
if otherwise, the CPU reverts to the step ST1 

At the step ST13. the CPU 22 causes the mas- 
sage start time and the message end time, as stored 
in the RAM 23. to be stored In the RAM 22 as the mes- 
sage tog for the telephone number displayed in the 
telephone number region 20c. The CPU also causes 



tham to be displayed in a telephone log region 26d. 

At the step ST14, the CPU 22 gives a dectoton as 
towhetheror not the event at tha step ST1 Isthecfial 
number event If tha result of decision is YES. the 
3 CPU proceeds to a step ST15 and, if otherwise, the 
CPU proceeds to a step ST1A- 

At tha step ST15. the CPU 22 causes the dialling 
information to be stored or registered as the tele- 
phone number in the RAM 23 before proceeding to a 
10 step ST16. 

At the step ST1 6, the CPU 22 gives a decision as 
to whether or not die letter entry cursor is located in 
tha telephone number region 26c tf the result of de- 
cision b YES, the CPU proceeds to the stop ST17 
,5 and. If otherwise, the CPU reverts to the step ST1. 

At the step ST17. the CPU 22 causes the tele- 
phona number to be displayed in tha telephone num» 
ber region 26c, before reverting to the step ST1 . 
If the user enters the information, such ae the tet- 
2o tor irrfbnriation. In a birthday rogjon 26e or a memo re- 
gk>n 26f, as the occasion may demand, and folds the 
address card (page), the CPU 22 causes data on the 
address card to be stored at the step ST1 8 in the RAM 
23. before the program comes to a cloee- 
25 In this manner, with the present information proc- 
.. esser 20> each time the user makes* telephone call, 
the dialling information sent from the telephone unit 
10 is received and an unregistered telephone number 
may be registered. Thus, contrary to the oorrvantionaJ 
30 practice, ftlsunnacassaryforthousertor^tBrthete^ 
ephone number in the information processor after 
making the telephone call. On the other hand, mes- 
sage logs can be maintained based upon the hook in- 
formation trajtsrnitted from the telephone unit 10. 
35 In addition, the information processor 20 Is de- 
signed so that, rf tne user designates a certain tele- 
phone number registered in the telephone dkectory, 
the designated telephone number rnay be transmitted 
to the telephone unit 10 which then dials the tale- 
40 phone number in order to make a telephone call. Not 
only can the user make a telephone call in this man- 
ner, but also a file, such as a document stored in tha 
RAM 23, may be fransnvtted to the information proc- 
essor of the caJted party. 
4S A second embodiment of the telephone system 

which perfonns the date commurucation will now be 
explained by referring to Frgs.B to 16. 

An Information communication terminal 1. em- 
bodying the present invention, is made up of an Intor^ 
50 matfon processor 20, such as an electroritemerrroran- 
dum, a portable computer or a sntafl-sized computer, 
and a telephone unit 10, as shown in Rg.8. The tele- 
phone uniMOisdfesjG^edsothai,wnentr^ 
lifts a handset 15 to produce an off-hook state, and 
55 dtotewimmeaWof adialbutton11Jno 

Hsh a message channel, the user is at a posroon to ex- 
change messages with the called party using the 
handset 15, 
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On the other band, trre Information processor 20 
executed various application programs and displays 
the results of the execution on a display screen com- 
prised of a liquid crystal display (LCD) 11 1 , while per- 
forming date communication, such as exchange of 
electronic mate* over a telephone network 4 to which 
the telephone unit 10 is connected and which includes 
a so-called tip and ring- 

The information processor 20 also outputs the in- 
formation indicating the state of the information proc- 
eesor 20 for display on the LCD 111 , that is ft outputs 
the information Indicating that data communication Is 
proceeding, the Information showing the possfele 
presence of a newly received electronic mail or an un- 
read electronic mail, or the Information indicating the 
charged stale of the storage battary to the telephone 
unit 10 over a aerial cable 30. The information proc- 
essor 20 also makes the displays based upon the 
above information, that is it turns ttghi emitting diodes 
(LEDs) 51 , 52 end 53 on and off. During the Dine data 
ccornunicauoTi is going on with the Information proc- 
essor 20, the telephone unit 10 is disconnected from 
the telephone network 4, based upon the ^formation 
indicating that data communication is going on with 
the informehon procoosor 

Specifically, the information processor 20 in- 
cludes, a* shown for example in Hg-O, a read-only 
memory (ROM) 112 having stored therein an operat- 
ing program (OS) and a variety of application pro- 
grams, a central processing unit (CPU) 113 for exe- 
cuting the pogroms stored in the ROM 112 and a ran- 
dom access memory (RAM) 114 tor storing data. In 
addition, the Irrfbrrnation processor 20 includes a vid- 
eo RAM 115 for storing picture data for display on the 
LCD 111. a real time dock (RTC) 116 for managing 
the timing a tabletforerrtDfif^ 
user (touch-screen) 117. a tablet controBer 11& for 
contToTingthetouc^ 117 and an LCD control- 
ler 119 for controlling the LCD 111, The information 
processor 2Q also inchidea a key Switch 120 for the 
user to enter the rrformafcon, an SPl 121 for data 
transmission and reception with the telephone unit 10 
over the serial cable 3DV an IR Interface IR 122 for 
having data communication with an erterior device by 
infrared rays, a MODQM unit 123for havii^o^OOln- 
munk^tion over the telephone network 4, and an SCI 
124 for interlacing wimtr»^ 
processor 20 eddittonaiy includes a mtcrophone 125 
for entering the speech, a speaker 126 for outputting 
the speech and a converter 127 made up of an ana- 
log/tiigital converter for converting the speech signal 
from the rnkaophone 125 into speech data and a d*g- 
Hal/anaJog converter for converting the speech data 
into speech signals. Finally, the irrfbitnatton proces- 
sor 20 includes afunction extension unit 1 20 connect- 
ed to an IC card 128 or the like for trariSTnjsskin and 
reception of programs or data, a system controller 
1 30 for eontroling the key switch 120. SP1 121, IR 122 



and the MODEM unit 123. and a power source circuit 
133 for supplying the power from an AC adapter 131 
or a recharoeaWe battery 132 to the power consum- 
ing units or components. 
5 The CPU 113 executes a variety of appUomon 

programs previously stored in the ROM 112, such as, 
for example* a kana-kanjl conversion program for 
word processors, an associated dictionary table, a 
handwritten letter recognition program, an assoclat- 
10 ed tfcttonary table, or a program for remote control- 
ling a television receiver or the like, while causing 
data required to be held even with the power source 
being turned off, such as data for o^uments, sched- 
utos 0 r addresses, or learned remote control data by 
is the user, to be stored in the RAM 114. 

Thus the LCD controller 119 routes picture data 
as read from tha video RAM 11 5 to the LCD 111 under 
control by the CPU 1 13. The LCD 1 1 1 has a horizontal 
array of 512 electrodes and a vertical array of 342 
20 electrodes, associated with 512x342 pixels providing 
a preset resolution, and a driving circuit, not shown, 
for applying a pre-set voltage across these electro- 
des. The driving crcuft sequentially applies a pre-set 
voltage across the vortical array of 342 electrodes. 
25 while sequenti&fly applying a pre-set voltage across 
^ the horizontal array of 51 2 electrodes, based upon 
* picture data supplied to the LCD via the LCD control- 
ler 119. As a result, the pixels of the LCD 111 am scan- 
ned and a corresponding picture is displayed on the 
so LCD 111 - The LCD 111 also includes a phosphor plate 
for background light for radiating the light from the 
back surface of the liquid crystal display plate and an 
inverter circuit for converting the voltage supplied 
from the power source circuit 133 and supplying the 
35 converted voh^ to tfie^ plate. 

The tOUCft-Scraen 117 comprises a transparent 
tablet member arranged on the front Side of tha LCD 
111. The touch-screen 117 is designed so that a pic- 
turn transfntttad through the tablet and displayed on 
40 the LCD 111 may be viewed and the position Infbrma- 
tion on the screen of the LCD 111 may be entered us- 
ing a dedicated pen, not shown. 

Sperificatty, the tablet of the toud^screen 117 
has a horteorrtal array of 51 2 dectmdes arid a vertical 
45 array of 342 electrodes, corresponcfing to the pro-set 
resolution of the LCD 111. and a dock generator, not 
shown, for applying a pro-set voltage across these 
electrodes. The clock generator sequentially applies 
a pre-set voltage across the 342 vertical electrodes 
so and 512 rwrtzontal electrodes, under control by the 
tablet controller 118, for scanning the tablet The pen 
has a switch at it* dtetal end, such that when the pen 
is approached to the tablet a pre-set capacOance Is 
formed between the tablet and me peiL When the pen 
55 is trtrustagBir^ me tablet the swfcch on the distal end 
of the pen is turned on. The tablet controller 11B de- 
tects the charges generated between the tablet and 
the pen when the switch Is turned on for detecting the 
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position thrust Dy the pen. The position coordinate In- 
formation thus produced is routed to the CPU 113. 
The CPU permanently monitors a position where the 
pen » thrust against the tablet to turn en the ewfiteh 
(pen-down position) and b position where the pen is 
detached from the tablet to turn off the switch (pen- 
up position) for accepting the input by the pen-down 
and establishing the input by the pen-down. 

Thus the coordinate information for the letter or 
the symbol as entered by the user is supplied to the 
CPU 113, which then executes the letter recognition 
program. The letter entered by the user te recognized 
and the kana-kanji conversion program Is executed 
eo that the document or the Ok© entered by the user 
is stored in the RAM 114. The touch-screen 11 7 is also 
designed so that one of plural selection information 
data displayed on the display screen may be selected 
by the user directly touching the touch-screen 117 
with the fingers end or the like. 

The CPU 113 also executes the remote control 
program and reads out remote control data stored in 
the RAM 114, which Is supfJ**** to the syftteun control- 
ler 130- The remote controller transmits the remote 
comroic^astrareinis^no 
television receiver, via the lR interface 122, for remote 
controlling the television receiver. 

The CPU 113 also performs control operations 
for supplying speech data to the converter 127 or 
latchoig th© speech date from in or- 

der to output the speech from the speaker 1 26 and in 
order to fetch speech data of the speech collected by 
the microphone 125- 

The CPU 113 Includes, in addition to the above- 
mentioned application programs, a software program 
stored in the RAM 112 for htOaJmng the telephone 
untt 10, an electronic mail software program for per- 
forming data communication over the telephone net- 
work 4 fjofirwcted to the telephone uj*10,fbrexanv 
pie. transmuting and recwving electronic matte, an 
electron k: maO display software for reading the re- 
ceived electronic moil via the RAM 114 for displaying 
the read-out mail, a software program for scrutin&rfng 
the charged state of the battery 132 end a software 
program tor ilngjng a soerialrt 
e phone cat) te made from outside. The cPU113ateo 
outputs a command for lighting or extinguishing the 
mall LED 51, data LED 52 and the charge LED 53 of 
the telephone unaiOtothetBleplxmeunrtlOcverthe 
serial cable 3a m order to o^splav the abate of the in- 
formation processor 20 on the LCD 111. that is the In- 
formation indicating the possbte presence of newly 
received electronic malls or unread electronic mails* 
the information indicating that the data communica- 
tion is going on, or the iriformation indicating the 
charged state of the battery 132. The above com- 
mands are referred to hereinafter as the mall LED 
lighting command, data LED lighting command, 
charge LED green lighting command and the charge 



t en 53 red limiting command. The SP1 121 has the 
function of serial sami-duptax syrichronous ooiranum- 
cation and outputa the coinmands supplied from the 
system crjntroBer 1 30 to the trtaptorwunlMOovera 
5 aerial bus inttta serial caWe30oomprisedoftnadocfc 
and dcria fines. The CPU 113 also outputa a discon- 
nect command of disconnecting the telephone unft 10 
from the telephone network 4 during data communi- 
cation and a ringerrOff command of inhibiting the ring- 
to lag of the ringer sound in the telephone unit 10 at the 
telephone unit 10* 

The telephone unit 10 embodying the present In- 
vention id now explained. Referring to Fig. 1 0, the tel- 
ephone una 10 includes the dial button 142. made up 
15 of twelve key switches, a telephone block 143 tor di- 
alling the dialling Information after conversion thereof 
from the matrix information from the dial button 142 
and a MCU block 144 formed by a one-chip micro- 
computer far controlling the telephone block 143 
20 baaed upon the various commands from the informa- 
tion fjroc«ssor20.Thete!ephonounft10al3o Includes 
a bus controller 145 for controlling data flow on the 
serial bus, a hook switch 146 for detecting the off- 
hook state of the hand** 15, a beH 147 for ringing the 
2S ringer sound and the abovo-m^tJoned mail led 51 , 
i date LED 52 and the charge LED £3. 

The telephone block 143 includes a diafler IC 
143a for outputting tone aignafe and dial pulse sigriate 
based upon the matrix information from the dial but- 
*> ton 142, a ringer IC 143b for ringing the bell 147 and 
a telephone network connection circuit 143c having 
the function of disconnecting the telephone block 143 
from the telephone network 4, as also shown in 
Fig.10, 

as TheMWblock144todudesaRO^ 

the control program or the like pro-storerJ tnaretn» an 
MCU 144b for executing the program stored in the 
ROM 144a, a RAM 144c for staring date used during 
execution of the control program, a universal port 

40 144d for controlling the bus controller 145, the mail 
LED 51 , date LED 52 and the charge LED 53. an SP1 
144a for receiving various commands transmitted 
from the information processor 2D and a tirner144f for 
timing setting, as also shown In Fig.10. 

49 When the user uplifts the handset 15, the MCU 
144b detects the off-hook stole of the hook swich 
148 via the universal port 144d and controls the tele- 
phone network connection circuit 143c so that the tel- 
ephone unit 1 0 ts connected to the telephone network 

50 4, that b eo that the dialler IC 143a and the ringer IC 
143b are connected to the telephone network 4. 

When the user then presses the dial button 143, 
the dialler 143a converts the matrix infix notion from 
the dial button 142 to olalltng signals, such as dial 
55 pulse signals, which are transmitted to the telephone 
network 4 via the telephone network connecting cir- 
cuit 143c When the message channel is established, 
the user is in a position of having a talk with the called 
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party using the handset 15- 

ln addition to performing the above-menttorwd 
functions of the conventional telephone unit, the tel- 
ephone unit 1 0 lights and extinguishes the LED? 51 
to S3, and controte the ringer IC 143b and the tele- 
phone network connecting circuit 143c, under com- 
mands supplied from the information processor 20. 

Specifically, the MCU 144b controls the bus con- 
troller 145 via the universal port 144d for controlling 
the data flow on the serial bus. The SPt 1 44a has the 
function of serial serni-duptex synchronous communi- 
cation and receives various commands supplied from 
the Information processor 20 while supplying the re- 
ceived commands to the MCU 144b. 

The MCU 144b lights the mail LED 51 and the 
data LED 52 on reception of the mail LED lighting 
command and the date LED lighting command via the 
universal port 144d. respectively. On the other hand, 
on reception of the charge LED green lighting com- 
mand or the charge LED red I Ighting command, the 
MCU 144b lights the charge LED 53 in green or red. 
That is, the charge LED S3 has a green LED and a red 
LED. The MCU 144b also controls the telephone net- 
work connecting cvcuit I43cfbr disconnecting the dJ- 
afcrf IC 143a and the ringer IC 143b from the tele- 
phone network 4 on reception of the cSsconnect com- 
mand, while controlling the ringer 143b for mhfoftmg 
the ringing of the rii>g^ 143b on r^ 
er off command. The MCU 1440 periodically causes 
an interrupt in the operation sequence of the informa- 
tion processor 20 by the timer 144f via the SPI 144e 
in order to make a request for transmission of various 
commands from th» iitforrnaiion processor 20. 

Trie operations of the ^formation processor 2D 
and the telephone unit 10 on eotecutfon of the soft- 
ware for Initoatizlogtho telephone network 10 and the 
electronic mail software wrH now be explained in de- 
tail. 

Fin* the operation of the tnf crmatkxi prw*>s&or 
20 on execution of the software for inlrlafejng the tel- 
ephone unit 10 to explained. 

This softwwe is executed on turning on of the 
power source switch, on connecting the Mormabon 
processor 2D to the telephone unit 10 and on detec- 
tion of the connection of the telephone unit 10. wth 
the power source turned on. The CPU 113 then ts- 
sues a variety of commands to the telephone unit 1 0- 
RsfeirhigtoFH.II. the CPU 11 3 ejects at a step 
ST1 whether or not the battery 132 te enclosed. If the 
nssuH to YE£> the CPU transfers to a step ST2 and if 
otherwise, the CPU transfers to a step ST5- 

Atthe stop ST2, the CPU 113 reads the vcttage 
of the battery 132 and scrutinizes the charged state 
of the battery based upon the read vcttage value. If 
the battery is Tufty charged, the CPU proceeds to a 
step ST3 and otherwfee to a step ST4. That Is, the 
power source circuit 133 converts the voltage sup- 
plied from the AC adapter 131 or the battery 132 to 



voltages requtod by the infor ma ti on processor 20, for 
example, +38 V, +5 V, *133 V or *3 V, whBe causing 
the battery 132 to be charged and detecting the vol- 
tage of the battery 132. The CPU 113 also scnitinteea 

c the charged state of the battery 132 baaed upon the 
voltage detected by the power source ckcuft 133. 

At the step ST3> the CPU 113 transmits the 
charge LED green fighting command, indicating the 
fully charged state of the battery 132. to the tele- 

fo phone unit 10. The CPU then transfers to the step 
STSl 

At the step ST4, the CPU 113 transm&s the 
charge i fd red lighting command, indicating the 
atato other than the fully charged state of the battery 
13 1 32. to the telephone unit 1 0, before proceeding to the 
Step 5T5. 

At the step STB, the CPU 1 13 scrutinizes the pos- 
sible presence of an un-read electronic mail. If there 
Is one, the CPU proceeds to a stop STB and otherwise 
so to a step ST7. 

At the Step 5T6\ the CPU 11 3 transmits the mail 
LED lighting command to the telephone network 10. 
before proceeding to the step ST7 . 

At the Step ST7, the CPU 11 3 checks whether or 
25 not the usw has set the mote 

er using the key switch 120 or the like. If such mode 
is set the CPU proceeds to a step STB and, If ether- 
wise, the program comes to an end. 

At the Step ST&, the CPU 113 transmits the rlng- 
30 er-off (Command to the telephone unit 10 and causes 
the program to be terminated. 

The operation of the information processor 10 on 
execution of the electronic mall software Is now ex- 
plafried. The CPU 113 executes the electronic mail 
35 software and, if an electronic mail is to be sent data 
stored Hi the RAM 114, heroin the totegran letters or 
a file, ia mad out and transmitted to the SC1 124. The 
SCI l24hsBthefunctk>ncf.fwe 
OUS sertel transmission, and transmft* date read out 
40 from the RAM 114 to the MODEM unit 123 as aerial 
date, whfle outputting a command of controlling the 
MODEM tmtt 123. The MODEM unit 123 modulates 
the serial date in a ore-set manner and outputs the re- 
sulting modulated data over the telephone network 4. 
45 On reception of the electronic mail, the CPU 113 
causes data as dernodulated by the MODEM unit 123 
to be stored In the RAM 114 via the SCI 124, while 
causing the telegram letters of the electronic mail to 
be displayed on the LCD 111. 
so Meanwhile, some measures must be taken lest 
the data cofrvnunication should fall due to the user in- 
advertently making a telephone call while the trans- 
mission and reception of the electronic mail is pro- 
ceeding as described above. To this end, the irrfor ma- 
ss pan processor 20 transmits the information indicating 
that the transmission or reception of the electronic 
mail is going on via the SP1 121 or the serial cable 30 
to the telephone unit 10 m accordance with the flow 
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chart shown in Ffe-12. This program is executed whan 
the user has selected to send an electronic mai I to the 
receiving party, or when the system software checks 
as to whether or not there id Any mail addressed to the 
user, either automatically or on the user's selection. 
At a Step ST1, the CPU 113 transmits e data LED 
lighting command* indicating that the data conwnuni- 
cation id going on, to the telephone unh 10. Tne CPU 
then transfers to a step ST2. 

At the step ST2, the CPU 113 transmits to the tel- 
ephone network 1 0 a disconnect command of discon- 
necting the telephone untt lOfrorn tha telephone net- 
work 4. The CPU then transfers to a step ST3. 

At the step ST3, the CPU 113 controte the MO- 
DEM unit 123 to the off-hook state, before proceedHig 
to a step ST4. 

At the step ST4, the CPU 113 dials the telephone 
number of the base station of the electronic mail, be- 
fore proceeding to a step STS. 

At the step ST5. tha CPU 113 detects whether or 
not the network with the base station has been estab- 
lished. If th* result is YES. the CPU proceeds to a step 
STB and otherwise to a step STB. 

At the Step STB, tt» CPU 113 transmits or re- 
caivaa bfe electronic maJ. before proceeding to a step 
ST7. 

Attho stop ST7. the CPU 113 decides whether or 
not an electronic maB has been received. If the result 
is YES, the CPU proceeds to a step STB and other- 
wise to a step ST9. 

At the step STo, the CPU 113 transmits a mail 
LED lighting command to the telephone unit 10, be- 
fore proceeding to a stBpS"^9- 
Attrlestep5^ r ^ktheCPU13co^^W 
unit 123 to the en-hook state, before proceeding to a 
stepStfa 

At the step ST10, tho CPU 113 transmits to the 
telephone unit 10 a date LED extinguishing command 
tftemnnatrngdataconii™^^ 
data LED 52. Thfe CPU then transfers to a step ST11. 

Althe step ST11, the CPU 113 transmits to the 
telephone untt 10 a connecting wninand connect- 
ing the telephona unft 1 0 to the teleplione network 4. 
The CPU then terminates the operation of transmft- 
ting or receiving the electronic mail- 

When the user becomes aware of the fact that an 
electronic mall has been received, and proceeds to 
an operation of reading the electronic maH, the CPU 
113 starts running the mail display software of read- 
ing out and displaying an urwead electronic mail 
shown in Rg,13- 

At a step 3T1 in F(g.1 3, the CPU 113 causes the 
file of the electronic mafl to be read from the RAM 1 14 
and OTspteyod on the LCD 111. When the user has 
read the mai) and makes a corresponding operation, 
the CPU proceeds to a step ST2. 

At the step ST2, the CPU 113 checks the possible 
presence of an un-read electronic mail. If there is no 



uivread mail, the CPU proceeds to a step ST3 and. 
If there is one, the CPU causes the program to be ter- 
minated. 

At the step ST3. the CPU 113 transmits to the tel- 

5 ephone unft 3 a mail LED extinguishing command . in- 
dicating that there is no un-read mail. The CPU then 
causes the program to be terminated, 

TTie operation of the information processor 20 on 
execution of the software of checking into the 

to charged state of the battery 132 is now explained. In 
the power down state, that is with the ao-called sleep 
mode, the CPU 113 transmits to the telephone unit 10 
the charged state of the battery 132 based upon the 
voltage as delected by the power source drcu&133. 

45 in syrtchrontem with timer interrupt pertodjcaily gen- 
erated by the KTC 116, as indicated by the flow chart 
shown in Rg,14. 

At a stop ST1 in R0-14, the CPU 113 detects 
whether Of not the battery 132 is enclosed* K the re- 

20 suit is YES, the CPU proceeda to a step ST2 and, if 
omerwise, the program is terminated. 

At the stop ST2, the CPU 113 reads me voltage 
of the battery 132 from the power source circuit 133, 
and gives a decision as to whether or not the battery 

26 fe fully charged. If the resuH is YES. the CPU pro- 
ceeds to a step ST3 and, If otherwise, the program is 
ternuna»Bu- 

At the step ST3, the CPU transnute to the tele- 
phone unft 3 a- charge LED green lighting command 

$o indicating the fully charged state of the battery. The 
program is then terminated. Thus me charged eteta of 
the battery 132 may be ascertained without the nec- 
essity for the user to turn on the power source switch 
of the blformatkwi processor 20 each time, 

35 Theope*atk>ncfthein^ 

execution of the software designed for producing a 
4pectzJ linger sound on reception of a telephone csfl 
is now explained. TWs software program Is executed 
When the user has set whether or not the special ring- 

40 er sound should be produced by tfie intbrmatkin proc- 
essor 20* 

At a step ST1 in Rg.1 5, the CPU 11 3 determines 
whether or not the user has set so that the ringer 
sound should be produced by the Information procee- 
46 sor 20. If the result of decision is YES, the CPU pro- 
ceeds to a step &T2 and otherwise to a step ST3. 

At the step ST2, the CPU 1 1 3 transmits a ringer- 
off command indicating that no ringer sound is to be 
produced at the telephone unit 10. The program is 
sa then terminated. If at mis time a ringer sound Is de- 
tected by^rexampte. the MODEM unit 123, the CPU 
113 causes a apodal ringer eound to be produced 
from the speaker 126. 

At the step ST3, the CPU 11 3 transmits tothete*- 
55 ephone unit 10a a ringer-on command of producing 
the ringer sound by the telephone unft 10, before ter- 
minating the program. 

The formats of the various commands transmh- 
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ted from the information processor 20 to the tele- 
phone unit 10 are briefly explained. Thacornmand fe 
made up of, far example. two bytes, wfth the upper 
byte or kind or typo byte indicating the kind or type of 
the device to be oonhioBed and the lower byte or con- 
tents byte indicating the control contents. 

For exarnple, if the kind byte te a code represent- 
ing 'M\ the command is a mall command. If also the 
contents byte te *r or '0*, the command indicated that 
the mail LEO 51 should be lighted or extinguished, re- 
spect ivery. 

If the kind byte te a code representing TJ\ the 
command te a data LED command. If also the con- 
tents byte is T at O r , the command inste*** thatthe 
date LED 52 should be lighted or extinguished, re- 
spectively. 

tf the kind byte is a code representing XT . the 
command is a chaise LED command. If ateo the con- 
tents byte te T. *Z or (T, the command lndrates that 
the charge LED 53 should be lighted m green or in red 
or the charge LED should be extinguished, respec- 
tively. . 

tf the kind byte te a code representing V, the 
command te a connecting command to the telephone 
r»©tw<^4afthetelBphoneun^ 
byte te T or "0\ the command indicates that the tele- 
pnone unft 3 should be connected to or disconnected 
from the telephone network 4, respectively. 

tf the kind byte is a code representing 'R\ the 
command te a ringer command. If ateo the contents 
byte is*V or •0', the command indicates that the ring- 
er sound should be produced or eb«id not be pro- 
duced, respectively. 

Referring to the flow chart of Hg.lo\ the opera- 
tion of the telephone unft 10 associated with die 
above-described cipertrttan of tr» rntbrmatkm pmces^ 
sor 20 te now captained. 

The MCU 1 44b of the telephone unit 1 0 perpetu- 
ally monitors data received bytheSPI144e.Atastep 
ST1, the MCU 144b determines whether cjt not the 
mall LED fighting command has been received. If the 
result te YES, the MCU proceeds to a step ST2 and 
otherwise to a step STCw 

At the step STO, the MCU 144b lights the mail 
Led 61 before rooting to tho step ST1. Thus ft te 
possible for the user to ascertain the presence of an 
un-read electronic mafl by me display on t he tete- 
phone unit 10 by simply connecting the Wofrnatton 
processor 20 to the telephone unit 10 without turning 
on the InformaMon r^ocessor 20 or starting the elec- 
tronic mail software. 

At the stop ST3, the MCU 144b determines 
whether or not the mail LED extinguishing comrnand 
has been received. If the result te YES, the MCU pro- 
ceeds to a step 3T4 and c*herwtee to a step OTo\ 

At the step ST4, the MCU 144b causes the mail 
LED 51 to be extinguished before reverting to the step 
ST1 - As a result, it becornns possible for the user to 



ascertain the absence of an un-read electronic mail 
by the display on the telephone unit 10 by staxprycon- 
necting ttia irtcfrnatto 

unit 10 without turning on the information processor 
5 20 or starting the electronic mail software. 

At the step ST5, the MCU 144b determines 
whether or not the data LED lighting command has 
been received. If the result is YES. the MCU proceeds 
to a step STB and otherwise to a step ST7, 
10 At the step ST6, the MCU 144b lights the data 
LED 52 before reverting to the step ST1. Thus it be- 
comes possible for the user to ascertain that the data 
cc*T¥THjnication te going on based upon the display on 
the telephone unit 10. 
i5 At tha step 3T7, the MCU 144b determines 
whether or not the data LED extinguishing command 
has been received. If the result is YES, the MCU pro- 
ceeds to a step 3TB and otherwise to a step ST9. 
At the etep STB, tha MVU 144b extinguishes the 
20 data LED 52. before reverting to the step STI.Thus 
it becomes poestole for the user to ascertain that the 
data communication te not going on based upon the 
dteptey on the telephone unit 10. 

At the step ST9, the MCU 144b determines 
23 whether or not the charge LED green righting conv 
rnand has been received. If the result te YES, the 
MCUpitx»eQ^toastepST10ejKlotrTerwteetoastep 

arm. 

At the step ST10, the MCU 144b causes the 
30 charge LED 53 to be lighted in green, before reverting 
to the step ST1- As a result, it becomes possible for 
the user to ascertain the fully charged state of the bat- 
tery 132 of the irifonrurboo processor 20, based on 
the display on the telephone unit 10, by an interrupt 
95 bytt»rnC11©ofmeseo^nceofope 

ed in the torm ma tto n processor 20 without turning on 
the power source switch of the information processor 
20. 

At the etep ST11, the MCU 144b determines 

40 whetr** or rKrftrw charge LED red lighting command 
has been received. If the resuttb YES. the MCU pro- 
ceeds to a step ST12 and otherwise to a step ST13. 

At the step ST12, the MCU 144b causes the 
charge LED 53 to be lighted to red, before reverting 

45 totte9tapST1.Asaresuh\ttbeoorrm 

the user to ascertain the state other man the fully 
charged state of the battery 132 of the Information 
processor 20 based on the display on the telephone 
unit 10 without turning on the power source switch Of 

50 the rnfcrrration processor 20. 

At the stop ST13. the MCU 144b determines 
whetherorntfthechajgeL^ 
mand has been received. If the result is YES. the 
MCU proceeds to a step ST14 and otherwise to a step 

55 ST15. 

At the step ST 14, the MCU 114b extinguishes the 
charge LED 53 before inverting to the step ST1- 
At the step ST15. the MCU 144b determines 

10 
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whether oc not a connactton command has been re- 
ceived. If tha result te YES, the MCU proceeds to a 
step ST16 and otherwise to a step ST17. 

At the step OT16. the MCU 144b causes the 
ophoneuntt10tDbeconrie£lBdtothetBtephor>enet- 3 
work 4 before reverting to the step SfTt. 

At the step ST17. the MCU 144b determines 
whether or not the disconnect command has been re- 
ceived. If the result is YES, the MCU proceeds to a 
step ST18 and otherwise to a step ST19. «> 

At the step ST1 B, tha MCU 1 44b discon nects the 
telephone unit 10 from the telephone network 4, be- 
fore reverting to the step ST1. As a result, date com- 
munication may be prosecuted normally oven if tha 
user inadvertently makes a telephone call hi the is 
course of the date communication. 

At the step ST1d, the MCU 144b determines 
whether or not the ringer-on <»rnrnand has been re- 
ceived. IT the mutt Is YES, the MCU proceeds to a 
step^T20andothari^toastepST21. 20 

At the step ST20. the MCU 144b controls the ring- 
er 1C 143b so that tha beU 147 k activated on detac- 
her of the rino^ sigjml The MCU 
then reverts to the step STl. 

At the step S121. the MCU 144b determines 25 
whether or not the ringer-ofT command has been re- 
ceived, tf the result te YES. the MCU proceeds to a 
step ST22 and otherwise to a step ST23. 

At the step ST22. the MCU 144b controls the ring- 
er 143b so that tt» be! 147 fsnc4aciwated- Ma » 
suit, It becomes possfrfte for the user to set so that the 
ringer sound is not produced In the tetephi™ unft 10 
rf the user has set the information processor 2D so 
that the ringer sound is produced therein, wtth the 
ccjtseouencethaiitb^ as 
rtngor sounds from being produced to produce an ex- 
tremely noiay rfctger sound. 

W&h the abovO^escrlbed erribodiment the Wbr- 
mabon processor 20 is connected to the tntepnone 
unrt lOviame serial canto 30. The sen^ *> 
however be eflmmated by rjiwk^ a so-called phig- 
|n structure in which a telephone unft CO b provided 
wHh connection connectors 61, 62 and a setting por- 
tion 63 for setting an tafbrrnanbn processor 7D and 
tha information prtraesor 70 is provided wflh conneo- 45 
tors, not shown, facing the comiectors 61 .^respec- 
tively, as shown for example in Fig. 17. 

The telephone unit 10 may ateo be unified to the 
information processor 2a This enables the cable or 
trt» connectors to be efiirai^ « 
tha structure. Besides, the dialling operation may be 
performed on the touchscreen lor facilitating the op- 
eration. 



Claims 

1. A telephone system comprising: 



A2 20 

a telephone unit (10) having at toast a 
handset (15) and key- pad (11) and connected to 
an external telephone line (4), said telephone unit 
(10) generating dialling signals and hook signals 
responsive to ooemtton of said key-pad (11) and 
said hand-set (15), respectively; 

an information processing unft (20) for 
processing date to be transmitted through said 
external tataphone line (4) or data from said tel- 
ephone unit (10); and 

means (30781 ,62) for connecting said tel- 
ephone unft (10) to sakl Wbrmation processing 
unit (20) for b^irectlonertly transmitting data 
therebetween. 

2. The telephone system as claimed En claim 1, 
wherein said irtformation processing unit (20) has 
means (21-24) for preparing a telephone number 
card Including at least name information (26a) 
and telephone number information (26c), 

3. The telephone system as claimed in claim 2, 
wherein said information processing unit (20) has 
means (21-24) for receiving said cfiaJUhg signals 
and said hook signals from said telephone unit 

. (10) as date and registering said date in said tel- 
ephone number card. 

4. The telephone system as claimed in claim 2, 
wherein said information processing unit (20) has 
a timer function (25) and means (21-24) for re- 
ceiving the hook signal from said telephone unit 
(10) and maintaining a log of the timing informa- 
tion derived from tho timer function. 

5. The telephone system as claimed in creirn 1, 
wherein said information processing unit (20) has 
means (112-114,117,118) tor preparing a mes- 
sage based upon Input character information* 
means (111 ,119) for displaying the message and 
means (123.124) for transmitting the displayed 
message over said external telephone line (4). 

a. The telephone system as claimed in deim 5, 
wherein said Information processing unit (20) has 
moans (113) for producing a first specific signal 
transmitted to said telephone unit (10) through 
said ooimecting means (30J61 ,62). safe* ffrst spe- 
cif to signal indicating a fkst state of the informa- 
tion processing unit (20) in which said message 
is being transmitted through said external tele- 
phone line (4). 

7* Tha telephone system as claimed in daim 6, 
wherein sajd telephone unit (10) Includes means 
(144b) for receiving said first specific signal for 
informing an operator of the information process- 
ing unit (20) being in said first state. 
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10. 



11. 



The telephone system as claimed in claim 7, 
wherein said (otophone unit (10) further includes 
means (144b) tor disconnecting said external tel- 
ephone tine (4) responsive to said first specific 
signal. 

The telephone system es daimed In daim 1, 
wherein said information processing unft (20) has 
means (123,124) for mceiving a message trans- 
mitted thereto over said external telephone line 
(4) and means (114) for storing the message 
therein. 

The tele phone system as daimed in daim a, 
wherein said Information processing unit (20) 
also hasmeans(lia)fbr producing a second spe- 
cific signal which is transmitted to said telephone 
unit (10) through said connecting means 
(30/61 ,62)> sakl second specific signal indicating 
a second state of the information processing unit 
(20) In which saW message » stored in said stor- 
age means (114). 

. The telephone system as claimed in claim 10, 
wherein said telephone unit (10) has means 
(144b) for receiving said second specific signal 
for Informing an o owato r of the information proc- 
essing unft (20) being in said second state. 

12. A method for telecommunication, comprising; 

sending nook information for initiating an 
operation of telecornmunlcation; 

sending dialling information for use in 
thrusting numeric keys (11); 

processing said hook iiifm malion and Said 
<&ajjlng information for generating directory infor- 
mation; 

displaying at least said directory informa- 
tion at a preset portion of a display (2€fc and 

storing said directory information in a 
memory (23) If the same directory Information is 
not pro-stored thereto. 

13. Tim method for tetecemrr^ 

daim 12, wherein said processing step compris- 
es: 

generating log information for each tele- 
phone call responsivB to said hook information 
and said dJafting information, said log information 
including at least the telephone cafl start time. 

14. A niethod for telecom^ wherein a tele- 
phone can and telsconvnurtfeation message 
transmission are performed on a single tele- 
phone line (4), comprising; 

producing a tetecomunication message on 
a display screen (111); 

storing eeid tsJecornrwrncatton massage 



10 



15 



20 



25 



tea memory (114); 

sending said stored talecc*nmunication 
message on said single telephone line (4) to a 
pre-set location Identified by a dialling informa- 
tion; and 

deploying a state in which said telcconv 
rminteation message is being sent on said single 
telephone tine (4). 

15. The method for telecommunication as daimed In 
Claim 14, further comprising; 

receiving a telecommunication message 
on said single telephone line (4); 

Storing the received feleeommuriication 
message in said memory (114); and 

dkpJaylng another state In which the re- 
ceived telecornnHmicfliian message is being stor- 
ed in said memory (114). 

IfiL An apparatus for transmitting a telephone call 
and a telecommunication message over a single 
telephone line (4), comprising; 

means (11 3,11 7-9) for producing said tert- 
ecornmunicatlon message on a deploy screen 
(111); 

means (114>for storing said telecorrirraml- 
cation message and sending the stored teieoom- 
murucation message responsive to e dialling in- 
fonnation over said single transmission fine (4); 

means (1 23) for receiving said teteccrnmu- 
nicaikin massage over saW line 

means (114) fx storing the received tele- 
ComfTuinicatkin message and displaying the 
message on said display screen (111); and 

means (51.52) lor displaying a state in 
which eaki teteoommuracation message is being 
trartsrnin^c^sakising^ 
astatBmwhk^saWtete^rornrrwn^ 
is stored in said storage means (114). 



4$ 



50 



50 
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